SUMMARY From the examination of 197 patients who presented with one or more head nodules in the Sudan savanna in Cameroon, and from previous examinations of patients with ocular onchocerciasis, it is concluded that in this part of Africa the formation of a head nodule is often preceded by the development of ocular lesions. Head nodulectomy is therefore of limited prophylactic value.
In a previous paper (Fuglsang et al., 1976) we reported a prevalence of head nodules of 5 5 and 5 0% in villages with hyperendemic onchocerciasis in rain forest and savanna areas of Cameroon respectively, and we demonstrated a strong association between the presence of these nodules and lesions of both the anterior and posterior segments of the eye. The relative risk of having an eye lesion in patients with head nodules compared with those without was 2-9 in the rain forest and 7-5 in the savanna. Furthermore, in a group of 483 clinic patients with ocular onchocerciasis in the savanna palpable head nodules were detected in 23 6%, and in another 140 selected patients with posterior segment ocular lesions head nodules were detected in 31-40%.
We have also shown (Anderson et al., 1975) that the presence of a head nodule was associated with a high concentration of microfilariae in the skin near the eye, and this in turn with a high microfilarial invasion of the cornea and anterior chamber of the eye.
Since 1933 removal of head nodules at yearly intervals has been the major intervention in the attempt to control blindness due to onchocerciasis in Guatemala. Diaz (1957) reported that the blindness rate fell from 5 per 1000 inhabitants to 1 per 1000 between 1935 and 1945. These nodulectomy campaigns were soon extended to include removal of body nodules as well (Aguilar and Bernhard, 1967) . These procedures have not reduced the prevalence of onchocerciasis in Guatemala (FigueroaMarroquin and Guillioli, 1971 ), but it is claimed that blindness has decreased as a result (FigueroaMarroquin, 1974 ).
In Guatemala as many as 700% of nodules are found on the head (Diaz, 1957; Lagraulet et al., 1964;  Brandling-Bennett et al., in preparation). Tada et al. (1977) have shown that in some villages in Guatemala 'the nodule rate was somewhat higher than the microfilarial rate, especially in children'.
would be expected to give better results in the control of ocular lesions due to onchocerciasis in Guatemala than in Africa.
In Guatemala, in a survey of 1025 people, we also found that all persons with onchocercal eye lesions and blindness either had or gave a history of a palpable head nodule (Brandling-Bennett et al., in preparation) . By contrast, in Cameroon only 25 % of patients with onchocercal eye lesions had a palpable head nodule (Fuglsang et al., 1976) . They were seen in only 4 of 44 patients blinded by onchocerciasis in the Cameroon savanna and in none of the corresponding 16 patients in the rain forest (Anderson et al., 1974 Anderson and Fuglsang (1978) .
RESULTS AND COMMENTS
In the majority of the patients (47%) the nodules lay over the temporal bone. In 14 % they were situated in the groove behind the pinna of the ear, sometimes so deep as to be almost impalpable, while in 2% they lay below the mastoid process hidden deep to or in the sternomastoid fibres. The nodules were parieto-occipital in position in 29 % and frontal in the remaining 24%.
Postauricular and occipital lymph nodes were often enlarged in these heavily infected patients, and in a few cases it was impossible to distinguish them from nodules by palpation alone. Small lipomas and cysts gave rise to similar diagnostic difficulties.
Fig The methods used in the examinations of the patients before and after treatment were the same as those already referred to, and the same paper describes the DEC and suramin course.
RESULTS
Despite the lack of random allocation there was little or no difference between the groups with respect to ocular disease and microfilarial concentration in the skin and eye, group B excepted as stated above.
Microfilariae in the skin. Table 1 shows the mean concentration of microfilariae in the skin near the eye before treatment, and changes following treatment in groups A-G. It is obvious that the removal of the head nodule had little influence on this concentration. The additional course of DEC (group C) lowered the concentration considerably, and maintained it at 26 % of the original value even after 24 months. A DEC course without nodulectomy (group E) also kept the skin concentration near the eye under 500% of its original value for 24 months.
However, the corresponding value in the patients who received suramin (groups D, F, and G) was near zero at 24 months.
Microfilariae in the cornea. Table 2 shows the number of patients with reduced, unchanged, and increased numbers of microfilariae in the cornea at 12 and 24 months after treatment. In groups A and B (nodulectomy alone) a reduction was commoner than an increase, but about a third continued to show the same number. The additional DEC course (C) reduced the numbers considerably, while the course of DEC without nodulectomy (E) was less effective than nodulectomy alone. Again the largest reduction was seen in the patients who received suramin, many of whom became free of corneal microfilariae.
Microfilariae in the anterior chamber. Table 2 also gives the number of patients with reduced, unchanged, and increased numbers of microfilariae in the anterior chamber at 12 and 24 months. (14) 71 (17) C(N+D) 88 (17) 13 (12) 18 (8) 26 (5) D(N+D+S) 119 (20) 5 (8) 9 (11) 2 (11) E(D) 78 (15) 30 (4) 29 (13) 46 (11) F ( In groups A and B the majority remained unchanged, though at 24 months a reduction was slightly commoner than an increase. Nodulectomy combined with DEC (C) caused a bigger reduction at 12 months but showed no additional effect at 24 months. Again a single DEC course (E) was less effective than nodulectomy alone (A and B), and the greatest reduction was obtained in patients who received suramin. Lesions of the anterior segment of the eye. Table 3 shows the improvement or deterioration that occurred in lesions of the anterior segment at 12 and 24 months. In groups A and B combined the majority of lesions remained unchanged, 6/29 (21 %) improved, while 8/29 (28 %), all cases of iritis, deteriorated. Furthermore, 2 patients developed iritis de novo. The additional DEC course (C) was beneficial to the majority of lesions, DEC alone (E) was of doubtful benefit, and the best results were seen in patients who received suramin (D, F, and G).
Lesions ofthe posterior segmenzt ofthe eye (Table 3) .
No posterior segment lesion improved in any group, and these lesions deteriorated in some patients in all groups. In groups A and B combined, and also in groups C and D, lesions which remained unchanged just outweighed those which deteriorated, but the opposite was the case in groups E, F, and G.
Central visual acuity. The number of eyes that showed changes of 2 or more lines on the E chart was as follows: However, owing to the seriousness of this condition with its high risk of blindness and the unsatisfactory nature of existing chemotherapy 
